Introduction {#sec1-1}
============

**What was known?**

Only a few studies have been conducted on the association of smoking and alcohol use with severity of psoriasis.They do not provide conclusive evidence.

Psoriasis is best viewed as a multi-factorial disease where there is an interplay between genetic and environmental factors. Importance of lifestyle factors such as smoking and alcohol use in its pathogenesis are being increasingly recognized.\[[@ref1][@ref2]\] Several studies have shown an association between smoking and psoriasis.\[[@ref3][@ref4][@ref5][@ref6][@ref7]\] Alcohol consumption also has been reported to increase the risk of developing psoriasis.\[[@ref5][@ref8][@ref9]\] However, there have been only a few published studies on the association of smoking\[[@ref10][@ref11]\] and alcoholism\[[@ref12][@ref13]\] with increased severity of psoriasis. Conclusions of various studies have differed, probably due to geographic and gender differences.\[[@ref14]\] There are no studies on this subject from the Indian subcontinent. Hence, we decided to conduct a study on the relationship between the clinical severity of psoriasis with tobacco smoking and alcohol use.

Subjects and Methods {#sec1-2}
====================

The setting of the study was a Tertiary Care Teaching Hospital in the public sector in the South Indian state of Kerala. The Department of Dermatology and Venereology conducts a twice-weekly clinic to provide care and support to patients with psoriasis. All patients who attend this clinic are systematically evaluated by either one of the first two authors with post-graduate degree in dermatology. We recorded the socio-demographic and clinical details in a specially designed proforma. Consecutive patients who attended the clinic between March 2007 and May 2009 participated in this cross-sectional study subject to the inclusion and exclusion criteria. The inclusion criterion was a definite diagnosis of psoriasis. The diagnosis was primarily clinical, supported by histopathology if required. Those less than 18 years of age and all females were excluded from the study. The study was approved by the Institutional Review Board. Informed consent was taken from all patients.

We assessed the clinical severity of psoriasis using Psoriasis Area and Severity Index (PASI), on the first visit itself. History of tobacco smoking was taken. Patients were classified as smokers and non-smokers. The latter group included never smokers and past smokers (those who quit smoking at least 1 year earlier). We scored the intensity of smoking using Fagerström test for nicotine dependence.\[[@ref15]\] This test is designed to assess the impact of nicotine use on the daily lives of patients. It has a range of scores between 0 and 10.

We also classified patients into those who used to consume alcohol and those who did not. Alcohol users included those who consumed alcohol daily or occasionally. Non-users included those who have never taken alcoholic drinks in the past and those who stopped consuming alcohol at least 1 year earlier. A score was calculated on harmful alcohol consumption using the Alcohol Use Disorders Identification Test (AUDIT).\[[@ref16]\] This test has a range of scores from 0 to 40.

The *Z*-test was used to compare PASI scores of smokers and non-smokers as well as drinkers and non-drinkers. Patients were divided into four quartiles based on the severity of psoriasis as denoted by their PASI score. Patients with PASI score above the third quartile were defined as those with more-severe psoriasis and the others as less-severe psoriasis. Smoking and alcohol use status of those with more-severe psoriasis were compared with those with less-severe psoriasis using the Chi-square test. Furthermore, the mean Fagerström score and AUDIT score of those with more-severe psoriasis were compared with those with less-severe psoriasis using the *Z*-test. A *P* \< 0.05 was considered significant in the statistical analysis. Spearman\'s correlation coefficient was used to identify any correlation between the PASI score and Fagerström score as well as between the PASI score and the AUDIT score.

Results {#sec1-3}
=======

Out of the total 500 patients who attended the clinic during the study period, 338 patients who fulfilled the inclusion and exclusion criteria were included in the study. Those excluded consisted of 148 females and 14 males younger than 18 years of age. The age of the participants varied from 20 years to 80 years. Chronic plaque type of psoriasis was the commonest type (303/338; 89.64%). There were 148 smokers and 190 non-smokers. A total of 173 patients used to consume alcohol, whereas 165 did not. The mean PASI score was 12.11(SD 10.01) among smokers and 9.73 (SD 8.78) among non-smokers. (*Z*-test, *z* = −2.617, *P* = 0.009). \[[Table 1](#T1){ref-type="table"}\]. The mean PASI score was 10.68 (SD 9.49) among those who used alcohol and 10.88 (SD 9.33) among non-users. (*Z*-test, *z* = −0.458, *P* = 0.647).
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Eighty-four patients who had PASI above the third quartile were considered to have more-severe psoriasis. Their PASI was 13.88 or more. The remaining 254 patients with PASI scores less than 13.88 were considered to have less-severe disease. There was an association between severity of psoriasis and smoking status (χ^2^ = 5.47, *P* = 0.02, OR = 1.8 with CI\[1.09, 2.962\]), whereas there was no association between severity of psoriasis and alcoholic status. (χ^2^ = 0.255, *P* = 0.613, OR = 1.14, CI 0.696, 1.866) \[[Table 2](#T2){ref-type="table"}\]. Mean Fagerström scores of 84 patients with more-severe psoriasis was 2.17 (SD 2.66) whereas that of 254 patients with less-severe psoriasis was 1.35 (SD 2.17) (*Z*-test, *z* = −2.711, *P* = 0.007) \[[Table 3](#T3){ref-type="table"}\]. Mean AUDIT scores of 84 patients with more-severe psoriasis was 3.69 (SD 6.39) whereas that of 254 patients with less-severe psoriasis was 2.93 (SD 5.52) (*Z*-test, *z* = −1.186, *P* = 0.235).
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Association of smoking and alcohol use with severity of psoriasis
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Relationship between severity of psoriasis with Fagerström score and Alcohol Use Disorders Identification Test score
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There was a positive correlation between PASI scores and Fagerström scores (Spearman\'s correlation coefficient = 0.164, *P* \< 0.01). There was no correlation between PASI scores and AUDIT scores (Spearman\'s correlation coefficient = 0.024, *P* \> 0.05).

Discussion {#sec1-4}
==========

Our findings revealed that the severity of psoriasis was more among smokers than among non-smokers. There was a positive correlation between nicotine dependence and severity of psoriasis. However, there was no association between alcohol use and severity of psoriasis.

There was an early report that cigarette smoking in men was associated with severity of psoriasis of the extremities.\[[@ref17]\] Subsequently, an Italian study reported that cigarette smoking significantly increased the risk of clinically more-severe psoriasis.\[[@ref10]\] Another study from Germany also reported a similar association.\[[@ref5]\] A recent Swedish population-based case-control study showed an association between smoking and onset of psoriasis, but not with severity of disease.\[[@ref11]\] The present report is the first one from India providing information on this subject.

The results of this study do not show an association between alcohol use and severity of psoriasis. In fact, the mean PASI score of those who used to consume alcohol was slightly lower than those who did not, though it was not statistically significant. There was an early report that severity of psoriasis was associated with alcohol use.\[[@ref12]\] A population-based study from Sweden did not show an association between alcohol use and severity of psoriasis, although there was an association with onset of psoriasis among males.\[[@ref11]\] A study from Germany showed association between alcohol use and severity of psoriasis in females, but not in males.\[[@ref5]\] A recent UK study reported a modest association between weekly alcohol consumption and self-reported physical severity of psoriasis.\[[@ref13]\]

While most of the previous studies used direct measures of smoking and alcohol use such as cigarette-years and number of drinks per day, we used Fagerström Test for Nicotine Dependence and AUDIT, respectively. These tools not only provide a measure of the intensity of substance use but also assess their impact on daily lives of patients and dependence. The quantitative data provided by them also enabled us to study the correlation between substance use and severity of psoriasis. Our findings revealed a positive correlation with nicotine dependence, whereas there was no correlation with alcohol use disorders.

The effect of smoking on psoriasis severity has been reported to be more among women.\[[@ref10]\] Such an analysis was not possible in our study as we studied only adult males. The reason for excluding females in our study was the rarity of smoking and alcohol use among women in the Indian population.\[[@ref18]\] None of the females or children attending our psoriasis clinic were smokers and only one female gave history of mild alcohol use.

Smoking could increase the release of chemotactic factors.\[[@ref19]\] It also induces the overproduction of various mediators of inflammation.\[[@ref20]\] These factors could play a role in the onset of psoriasis among susceptible individuals and may also increase its severity. It is also possible that a lowered quality of life, emotional problems, and difficulties in family life and social life may lead some patients to take to the habit of tobacco smoking.\[[@ref21]\]

There are some limitations to our study. The cross-sectional design prevented us from concluding whether smoking is a cause or an effect of severe psoriasis. Similarly, the association with nicotine dependence demonstrated by us also could be because psoriatic patients take to smoking more than non-psoriatic patients. These questions can be answered by future studies using case-control or cohort designs. It may be possible that the presence of occasional smokers and alcohol users might have influenced the results of the comparison studies. However, as these people were part of the substance-using group, it would have resulted only in masking of an existing association. Despite this possible masking, the association with smoking is impressive in our study. However, it is possible that inclusion of occasional users might have masked an existing association with alcohol use. Another limitation is that, it is hard to generalize the findings of a hospital-based study to the community. This requires further population-based studies.

Despite these limitations, this study provides evidence that smoking, but not alcohol use, is associated with increased severity of psoriasis among adult male patients. Moreover, there is a demonstrable association between the severity of psoriasis with nicotine dependence. This should prompt researchers to generate further evidence on this topic of considerable public health importance. Meanwhile, it should alert clinicians about the modifiable lifestyle risk factors of patients with psoriasis.

**What is new?**

Smoking is associated with increased severity of psoriasis among adult males while alcohol use is not.First published study on the topic from Indian subcontinent.First study linking the effect of nicotine use on daily life of patients with severity of psoriasis.
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